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Abstract of JP2001 328867 
PROBLEM TO BE SOLVED: To obtain a 
piezoelectric material having a high Curie 
point, a large electromechanical coupling 
coefficient (k33'), excellent uniformity in 
composition and high reliability when used as 
a vibrator of an ultrasonic probe. SOLUTION: 
This piezoelectric material comprises a 
composition represented by the formula xPb 
(Mg1/3IMb2/3)03-yPbTi03-zPb 
(Zn1/3Nb2/303-wPb(Me1/2Nb1/2)03 (Me is at 
least one kind of metal selected from In and 
Yb; and x+y+z+w=1) in which x, y, z and w are 
each specified as values falling into a region 
formed by linearly connecting points of a 
(x=0.80, y=0.20, z=0.00, w=0.00), b (x=0.02, 
y=0.98, z=0.00, w=0.00), c (x=0.02, y=0.02, 
z=0.96 f w=0.00) and d (x=0.02, y=0.20, 
z=0.00, w=0.78). 
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=0.70 (X=0.O2,Y=0.55,Z=0.00.W=0.43 

<me f±m< > t Lxmziiz. 

[0032] Z<7)£o%x, y. zfcJ:t/w£|12T-7r: 
Sii&e. f. g. h, it5£Vi<?>&Zmmiz^ 

tiE.ft&3xisfrtiz®mm (me f±m< > t 
[ o o 3 3 ] act. *mwEmmv>w&-miz^ 

?)W&§£§tf)0<l£*1\ @4£iivvc. 9ti* 
^rtSiUC34/MK<0t--?2 0£fii;L. t-*2 0fcll 

WiS&&otl'2 1 #l£tt£>iiT 
h . a&SoB' 2 1 fcffi£ifij£^#*SIWra 2 2 £ Ail 
TMiL. #fe B B B 2 3^#6. 
[0 0 34]f»rafcLTttWitf, 41*. Pb. M 
g, Znln. Yb, Nb, T i ^m.Wht.tzM'm. 

~9oox:-c-<SM-ri.. 

[00 3 5] CLW<SM$ft(e777?Xfcft&gHb& 1 
( P b O ) ^Ktotfoy ( B203 ) fciJrSiOJt^Tig 

&h^\m<r)&&'!foZ 1 0 0 0-14 0 0*C£T#iS£ 

tf. st^f§»^^o . 2- 1 ox^tmts 5 ox;a 
•c^aj-rs. *<o&. fries ->&W)®MMis®imi& 
ix'tt&u mmmxi&mtzztizzimik 
(mm) mvmt. 

[00 36 j zoxoK-mizxtshtifcEmm 

y «7X X&&§£ mx*& ZiBhXttm.nW&l.z ML 
U ft*;h*E«ft*:W6*#JftU «£tf2 0~2 0 
O'COiftKT' 1 ~ 3 0 K V/mmtf)?S#£Ep;&[rt£ i t 

KLtwi&Lxmmzvmth. mimzmmm 

[ 0 0 3 7 ] mz. *miz&him%%crn-7i® 
E*tf*l Hi. A' ydfy^«i 2±*c5v^6LrS 



0. 00 0. 00 

0. 96 0. 00 
0. 78 0. 00 
0. 00 0. 70 

0. 00 0. 43 

W^fflO-atfcHoTfil-ea^fSTitT^S. ^2€ 

iffl^jBCffiriesimffii stms^SBfiis-c-c^ii-fn 
jBrfi&vtvt*. ^j^&BirfeESfti 1 . van* 

1 . %2<om!& 13. 1 4 c 1 0 

as 1 3 ^^tifrie^Emt* 1 1 nmmg&miztti 
ftiM&ztix^h. %®i>yxi 6«. i?tfi#w? 

•yf-V/Jfl5^ftfcM^-C^f££JxT^i>. 71^ 
v7VW»I!*t«l 7(i. «iE#*«SBl*fil 3 left 
«S*fO*4. 7-*S®lS18li. ffiB&*Olg2<e 
ftl4t:M£lfli^WtfcJ: Oft«S#iTv^. 05* 
L&v^g$<0gf* (*-7» JiB?lfi7U=if y^/Wi 
S2S1R1 7t>«t^T-^mffiflicl Sfc-HvPftftftSft. 

[0038] £<7)J; 3 ^03 n^-rtiigoieif&T-o- 

ya. Mz.m<?)£o%miz£*)m2tiz>. t-r. 
mtwmmmwx'Z&BMMmzmmtw-y 9 
mtzxmmi. MtR^-yi-ymmzx*)m^m^ 
mwts iiia^siiffl fc mmnmizmmmzm- . 

v-fy/SA^frieEBW^tcHo-csaiiifljBr-rs^ 
tizx <)mw<>-y*vytti 2±xzm . ss2m&i 

3. i4lrW'tSSv^t:^l®?^JtMS:oE«{*l it 
twa«-Em(*l lite-en-fixES^itfclga^^i-? 

y/li 5C§«uyxi 6£Jgf£U:&. 7^yy 

1 7 Mam i ««s 1 3 K-f-iT.-eftfta 

L. l5rie^2SS 1 4 \z7-XWm. l 8Sr09£tf<^ 
Jt'ttfttJ: Oft^L. ZMzffifiL%^&<omte. (T 
S:frS7U^vy;WJiaiSl«17fcJ:t/T- 
1 B£iix?ix8mh Z tizX Ofi^zSra 

[0039] ^rfc. MfaEm*i Hi. t6A ? l 50ium 
UTXbZZtmtl^. MiMl. S2SflB13. 
14li. WxtfTi/Au. N i/Au4JtliCr/A 

[0040] UieEISttl Hi. ^ xPb <Mgl/3 
Nb2/3 ) 03 -yPbTi03 -zPb (Znl/3 N 
h2Ti )03 -wPb (MeV2 Nbl/2 ) 03 (1Zf£ 
L. Meliln. Ybfrt>&\itlh'yt£<t t> 18<^ 



!(7) 001-328867 (P2001-- G67 



x + y + z+w=l. OOtffct) T£ZiX. x. 
y, zfei^wJi-etl-eixTEa. b. c. d<DAt:W. 

ItzmitijitXolZPb (Mgl/3 Nb2/3 ) 03, 
PbT 103. Pb (Z nl/3 Nb2/3 ) 03*5<ktfPb 
(Mel/2 Nbl/2) (HStfrtfURAPl . P2. P3 







X 


Y 


a 


0. 


80 


0. 20 


b 


0. 


02 


0. 98 


c 


0. 


02 


0. 02 


d 


0. 


02 


0. 20 



z fc«t tfw*<0 1 <DE.fm 2 -cmMii nmnutt 

TitMZ^ Pb (Mgl/3 Nb2/3 ) 03, PbTi 
03. Pb (Znl/3 Nb2/3 )03fc«J:tfPb (Mel/2 

Nbi/2 ) 03iH-'<.-c#trcia>mu>. 
[00423 MteEm 1 1 li. fife^T^^ii. x . 
y, zti±vwtf*ti?tiwimit:m2iz*?jEE.m 

lC7)M±(0e (X=0.75.Y=0.25.Z=O.OO.W=0.00 ) , 
f (X=O.40,Y=0.60,Z=0.00.W=0.00 ) . g (X=0.0 
2,Y=0.02,Z=0.%.W=0.00) . h ( X=0.02, Y=0.20, 
Z=0.78,W=0.00 ) . i (X=O.02.Y=0.28,Z=0.00.W 
=0.70 ) HXr/j (X=0.02. Y=O.55,Z=O.0O.W=0.43 

[0043] buises(* 1 1 <±. mtmmnzo . o o 

l~3*A-%<OLa203. Ta205fc«tlfW03^gf*> 

t>mtibM:< b t> i mnmmtfis bizttztii 

4*mtm%u&Mt. m&.Emttmx'&'Vzobm 
%m&iz£&. 

[0044] *?tWlZ&bhtm&.7v-M. mn 

m< , a>omft®8<£-&&» ( k33 ■ > < . l 

1004 5] migmrnxz^xv-titG 
■thtzft. miEWzm^E (mmi) bh^im 
wtowxamtz «t hmm&&± ihzb%< mm 
hzbtfix-th. mvm#<n±$Kc%fm 
m&sm < k33 • ) bnttzmizx omxw&D 



P2. P3&£VPWgmt:*ti?il (XI. Yl. Zl. 
Wl=l. 0. 0, 0) , (X2. Y2. Z2. W2=0. 
1. 0. 0) . (X3. Y3. Z3. W3=0. 0. 1. 
0) . (X4. Y4. Z4. W4=0. 0, 0, 1 ) ?mZ 

l£b§. Eiea, b. c, 6<ommiJEE.nm<miL 
waau imx. y, ztixxpNX'mti&zbim 
bt&Emtmx-hh. 

[0041] ~ 

z w 

0. 00 0. 00 

0. 00 0. 00 

0. 96 0. 00 

0. 00 0. 78 

m^mmimtm : g®.7a-7'zmix-z&. 
izmmx-zz. 

[0046] 

0 . 7 'J >y WKOtKU If-Uytfy h*X'¥tl>3-T# 
-*kft*tJBV»T» V&&#99. 9%W±<OMg0fc 
Nb205tSrl:2 tfre/WfcTffJI 
ft, &*IU $A>fcl 2 0 0*CT4^(5^U^. if*> 

M g N b 2 0 6$*£Di$J Uc. 
[0047] |3|«tLT*iES^99. 9%J2LbOZn0 
fcNb205££l : 2C0^JtTfFftU»#. ££L 
/eft. g&U £&fcl 1 oox;T'4B$raffi^tt. i# 

<T>Z n N b 2 O bW&Wm. U:. 
[0048] &VvC1$£rt<99. 9%W±<0In2O3 
J: Y b 2 0 3 i: N b 2 O 5 fc Sr-f-it-e^^^-f o 

10 0*CT4 1513(58! L/c. »fc<iteffit«**MI!# < s' 
h ■I'tWWltT' S ^ Dy<0 I n N b O 4 . YbN 
b O 4 £ «i«UHH L/c . 
[0049] 1**\^XZl\t>m*bmtf99. 9% 
JJLh^PbO. TiO&t/m. ^3(c^-r^»?r-e 

£U:ft. fast, $*>(;:80 0 , CT-2i$fa<&&U:. 

[0050] 
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[00 5 1] 





x*Cmol!0 












fmcflO 


1 


0.54 


0.33 


0.00 


013 


In 






2 


0.40 


035 


ooo 


0.15 


In 






3 S 


0.34 


0.35 


0.00 


0.31 


In 






4 


0.27 


0.35 


0.00 


0.38 


In 




- 


5 


0.14 


0.36 


000 


0.50 


In 






8 


0.34 


0.35 


000 


0.31 


In i 


mw 


1.0 I 


7 


0.34 


0.35 


OOO ! 


0.31 ! 


In 




1.0 


8 


0.34 


0.35 


OOO 


0.31 


In [ 




1.0 


9 


0.07 


0.14 


073 


0.06 


In 




- 


10 


0.13 


0.19 


055 


013 


In 




- 










[ 


S3] 








x*(mo*) 


y*(mol%) 


Z«<mol%) 


W*<mofX) 




mm* 


■UW1B ca Tim 


11 


0.17 


0.22 


0.45 


0.16 


In 






12 


0.20 


025 


036 


0.19 


In 






13 


027 


0.30 


018 


0.25 


In 






14 


027 


0.30 


018 


025 


In 




1 1JD 


15 


! 0.27 


0.30 


018 


025 


In 




1 1J0 


16 


0.27 


020 


018 


0.25 


In 


17W1 


1 1.0 


17 


0.54 


0.36 


OOO 


010 


Yb 






18 


054 


0.36 


0.00 


0.10 


Yb 


Tb205 


1.0 i 


19 


0.07 


0.15 


073 


! 0.05 


Yb 






20 


0.07 


0.15 


073 


0.05 


Yb 


Ta205 


1.0 ; 



[ 0 0 5 2 ] fflG#tiffltSMfc2: KftffiJ: £ 1 : 

30g>l£Til£U ^il'oOS^Hjl kg£20 0m 1 

U 1 2 50"C*T-10 0'C/^ra-C#ffi$-ti^:. 61$ 
&±M£ •) 1 2 omiLfflaSi:** J ^ £&Si£ft£f3 

mitz. uzi-iz. lr/BSfg-esso-caTftat 

fc. *0>»fcSa*-«&aiU 2 0%5il&*i§irC-2 4 

ftrtrfHUSfltt. lOmmftfcW-f 
[0053] tfl£frli£A* [10 0] tcMS:^tf>. 
wKA>$rSDlLT8mmx8mmx 0 . 4mm<^ft^lS 

iBKT i/Au»fWt^/t v ^J6fcj: OS&fU 3S1K 
/l^T'2 0 0'CX 1 5 k V/mmCOmfteSUinL 



#fflamttttfteftft ( k t ) £28§-R:£*8i£JcT 
ivtJgl 5 Ojum, J?$4 0 0#m, ft§6mm<0Si 

JSLfc. fcfc. QKtHfttt&ffiSt ( k33 ' iJ«ktf k t ) 

at, «s-»«B»jiiv»r«i«i*ifcJ: 

[0054 j 



fcor*3T 



0.405- 



+ 0.810 



[0055] fcCU JfcS+tf) f r UftSfflifeft. f a 

[0056] f96*lfc£Jl&$ 2 . %4 fcjS-f. 

[0057] 

[$2] 







ktto 


k33'(%) 


k33'(X)£4biP 
(lOCfc) 


ACC) 


1 


3140 


58,4 


84.2 


-1.2 


176 


2 


2780 


56.8 


83.4 


0 


202 


3 


i 2600 


56.0 


83.0 


+1.0 


215 


4 


2420 


55.2 


82.6 


+0.9 


228 


5 


2060 


53.6 


81.8 


+C4 


254 


6 


2730 


57.4 


83.8 


-0.3 


218 


7 


2550 


57.2 


83.6 


-0.3 


215 


8 


2580 


57.2 


83.4 


-0.3 


220 


9 


3320 


595 


83,8 


-0.9 


179 


10 


3140 


58.4 


83.6 


-0.8 


188 



[0058] 



[*4] 
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k33'(%) 
(SB) 


k33'(%) 
(100^) 


ACW 


11 


3050 


5ao 


83.5 


-1.6 


193 


12 


2960 


57.6 


83.4 


-0.9 


197 


13 


2780 


56.8 


83.2 


+1.0 


206 


14 


2800 


57.0 


84.0 


0 


210 


15 


2730 


57.0 


83.5 


0 


207 


16 


2850 


57.0 


83.5 


0 


210 


17 


3080 


57.2 


80.0 


-0.3 


192 


18 


3160 


5*0 


81.4 


-0.5 


195 


19 


3290 


58.6 


81.7 


-0.1 


187 


20 


3300 


58.6 


82.0 


-0.3 


190 



[00 59] x^xm^mwttimm&t 
( k33 - > ?>m.m-&zm&frh 2 0 ovomx-m 
su. m.isx'<»mmm!i£Qffi. ( k33 - > 1 1 0 0 

XXi5»t£^$U8«»££ffiS ( k33 * ) OSHttttJUS 
l£hitX$k2, $4131%?. 

[ 0 0 6 0 ] § tic. tmznmkntimmm^x® 

?&£*>. MEffl£ttOffi&tt£anlLT<110mm. 
SaOram, ffS4 0 0//m«ft«*fa!L3fc. ftfe 
ftfcfc«^±TiIi*$ itflliiilcT i /A ugfMltX" 

-SfcHHfcLfc. o^vc, flBft£ajl!*ttj&£fiiii 

IMKm^TflOji*. 1 5 0/imtf>fi-ai«Mtt:flJ 

1.»2«S13. 14**r*&S«r*:a«S*ifc6l 
50//m. 1 Omm. J?$400/im. 100®C9 
ffBttl lk«riB#ffi«*l i±fc«vWiE!Siifc 

ft, 7 J'TVPEPHEIMK 1 7 £81 1 m& 1 3tCtft$ 
*i*WaWRflMHc*fflft»tK:J: DftttU:. 

r-xmmi 8^2m«ii 4izfts*.&iiri8reK& 

Etlfi* 1 7 J: 1 8tt$€^-x h £■ Jflu 

T1KE«KKfc«8l/tiJ:v\ 3fc£0*Lfcoi 1 
OpF/m. &Z2m<Wm.<mfo Vr-7M Z?^ 
*i/?MMB3VB.\ 7feJ:tfT-.x««Kl 8tz*ti 



Lfc. 

[006 13 ttMifcrMfittlWfcrn-ricoirvC 
3S&0II2 1-2 2 

4"f. 0. 7U7 WKOtf'jxf-l^-K-y h*-C'^>3 
-r*-/l'k«*tfflv»T. 9%W±coM 
g 0fcNb2O5i:£l : 2cO*/t-JtTftfiL$#. S3- 
U:&. S£*iU $^>tl 2 00-CT'4l^<5jKUc. 

ycOM g N b 2 O 6ffi3fc£tS§3LJt. 
(0062] HtttC UTI«6Jg#9 9 . 9%&±c7)Z n 0 
£Nb205i:£l : 2<9*MtT'fFSL$#, tI£U: 

«. «e$u zuzi ioo'cx'4mimitz. 

ZnNb2 06$#£SH5!L7t. 
[006 3 3 i^V^'MJS* 5 99. 9%£Lt»In203 
fcNb205fc£^A-?oK£.6«):df«Lffi#. il£ 
U:&. Zbtzi 10 0K:X'4imW8.Ltz. 

nbtitziRmiiZwimxv b#x-ms$}#L-i-7$?v 

[00 64 3 ^\,\XZ.1\hm-&t¥mi i 9 9. 9% 
0±.<?> P b O , T i O&tf £1 5 iz^m&lztch XdiZ 

T8#. S£Lfc«. «»U $^,(c8 0 0-CT2B$ra 

muz. ftbhfz&wmzx'y h^x-nx/mtx 

[00653 
[$5 3 





xHmoflt) 


y*(mom) 


Z*(mol%) 


VMmoR) 


w<DMe7C 

* 




(moK) 


21 


0.34 


035 


0.00 


0.31 


In 






22 


0.17 


022 


0.45 


0.18 


In 







[00663 15fie#fli^ffl#i:gHfc$8fc £ 1 : 3<089S 
TS^-L. ZtlhCD&SVtZ 1 5mm*x200mra« 

-?WC. 04 (Circ L£4^<OgJg# 1 2 5 OX;- 13 



5 or. ±T^t2»gi|Sn^t-^2tc:J:0±T^ 
fl«9 3 P«Pia&5>i2# J 0. 5X:/mm*>^>3X;/mmi:L 
fcflgSOmm. 1 0 0 O mmcrHmMZfi 3 1 9tC 
lige&So«2 0£T£*.fc:U 1250X:<0iaS* 
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m^mmmm^tc owe. itfisa^^off 2 

tUltz. 2 0 %ffiifcto§?gT' 2 4 BKSftft L • E^«f4 
■C**JMS*ttt9fflLfc. iHW^WIi, 15 
mm0x2OmmggtJ)ofc. B^#m&f B £&ffe£ 
£A^0. 5mmSKWlRKR*4mmBit#5»: 
"FoflJOfflU:. < rflt2rtoXLT5mmX5mmX 

[0067] 

[«6] 



21-1 



21-2 



21- 



2M 



21-5 



22-1 



22-2 



22-3 



22-4 



22-5 



(mm) 



10 



15 



20 



10 



15 



20 



2600 



2630 



2580 



2540 



2510 



3050 



3060 



3010 



3000 



215 



215 



217 



216 



218 



193 



194 



194 



198 



196 



■T. fcfc. JtttMUaT^^S-tJfSti*. xPb 
(Mgl/3 Nb2/3 ) 03 -yPbTi03 -zPb 
(Znl/3 Nb2/3 ) 03 -wPb (Scl/2 Nbl/2 
) 03 (fcfc'U x+y+z+w=l. 00£5rf ) . 
[0069] 
[*7] 



fttttfl 


x*<mo!%} 


y*(mol%) 


Z-KmofW 


WKmoflO 


w<DM«7C 




(mofX) 


1 


0.33 


0.38 


0.00 


0.29 


So 






2 


0.20 


a26 


i 0.37 


0.17 


So 







[00 7 0] £1\ 0. 7 'J •/ WKQ.-K'JXf Uy.-K-y 
9%ULb9Mg0fcNb2O5fc£l : 2 O&kttTMl 

tm. a&Lfctt. «*u 2oorr-4«f 

L-tT'S ?oy<?)MgN b 2 06«fcfc£Pl{U:. 

[007 1] |5)atcLT*ieS*<9 9 . 9 %&±<7)Z n 0 
fcNb205fc£l : 2<0^/HttfF4L^. g£L£ 
tt, &**U 5<itcl 1 0 0*C-C4^ra<R^L^. 

mrlfiiK h+-C'f?r/©^L-9-7'5 ? n >(?) 
Z n N b 2 O 6g}*5rHSLJt . 

[0 0 7 2] &<,vc*6g#9 9. 9%W±?>Sc2 03 
fcNb205fc£S?*/t^K>5:*.J:oftflL»$K 
LfcfJL «S*iU Zt>izi lOOVTAVffflimiti. 



[007 3]o^vt£ft&o»5K£ttlSW99. 9% 
fcLbOPbO. TiO&l^fcSVtffijSt&Si^K 

"CStf^ «-&Lfc«. «*U $^>t80 0*Ct'2B$® 

[00743 flnBftfittftfefclMUBfc * 1 = 3 <0fte 
Tfi£U ^n4><Oli-^5Srl 5mm0X2OOmm«O 

•^vf, 04tC*Uc#£SSOiSJKtfl 3 5 0*C~1 4 
5 Or, ±T*r6jt2^Sl$^h-^2K«J:0±T* 
|6j<W£jffi£$)ffi#0. 5t/ram)!i^3X;/mmtL 
3trtS5 0mm, 1 0 0 OmmOlSffimStfFl 9£ 

mae^s-?»2 0^Ti:itL. i4 50x:<7)iaKi 

•C7^T'»iaLfca. 6B*fa»ftLTf?fe£Otf2 0 

rt^asft^jsits*^. owe. m&&t-o&2 
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0 1 9 J: 0 T&<r)m.®m®#£fofr 

-5Tl«3Mf^5 0 0mmTI^$^ *<?>®m&&X'WL 

UiLfc. -C-O«2 0%«K*^?8rC2 4ief^»L. E 

Ji, 1 5mm«X20mmggt^:. 1?ifr&#£(fi 
£fcfl££rt>4>0. 5mmg£OT<KiiCfl£4mmlSllg 
T'«-5«Tfofl)0aiL)t. Zilt>t:Ml.lX5mmx5 
mmXO. 4mm<0«^m5:-5-il'efl^S!L7t. -ft 
^ftiS^TtBfcitflSHKT i /A u 

■f. 

[00753 
[£8] 



nam 


(mm) 




jSCC) 


1-1 


0 


3260 


194 


1-2 


5 


3190 


197 


1-3 


10 


3100 


201 


1-4 1 


15 


2980 


205 


1-5 


20 


2790 


216 


2-1 


0 


3320 


191 I 


2-2 ! 


5 


3190 


196 


2-3 


10 


3070 


199 


2-4 


IS 


2990 


208 


2-5 


20 


2900 


218 



[0076] *JH8W*^OttKfcfcVvcj^?*>R 



[0077] 

ILfcl^Ji»*ft<0«lttW«i^fl» ( k33' ) 
^E^flfciS^^itfT'SS. 

[01 ] «Mi(cfM>&E«rae*ihtflJfira£ 

[02 ] *»5ifcffi?4E««flfc:*4n* I Off 4 1 
H«j£&B£jjrM7C0. 

[03] *»WK:«*>*l8t«7'n-^S:St««0. 
[04 ] *«B)!fcfllb*E«tmttMSft)*Wi^6fc 

l-jE=ft*. n-Em. 12 

•»/\'«y*y^#. 13,14-mffi. lS-W?**^ 

8~7-*TO»"«MF, 20-t-*.-21~££&o 
22-"#ttAK*k 23-JMSA 



[03] 
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PI ai,Yl,Zl.Wl«iAO.O) 

P 2 (X1Y*Z2.W2=0, 1,0,0) 

P 3 (X3,Y3 v 28.W3=0.0,ljO) 

P4 0U.Y<Z4.W4=O.0Al) 

a < x <=O-80, y =0.20, * =OK0.w=O 00) 

b ( x =0.02, y «=0.96. 1 =0.00,^=0.00 ) 

C ( X=O02. 7=0.03. r =0.96. w=O00 ) 

d (x-O-0a,y=O20,i=0.00.w=a78 ) 
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PI (Xl,YUZl.Wl«U0AO) 

P 2 (XAY^ZS.VW=<UAO) 

P 3 (X3,Y3vZ3.W3=OA1.0) 

P4 (X<Y<Z4,W*=Oa0.1) 

e <X=a76,Y=0JfcMjro.W=Oj00 ) 

f (X=O.4O.Y=OJ6QtZ=OJ».W=a00 > 

s <x=oj32,Y=ojatz=aw,w=ojOo ) 
h (XK>iB,Y-ojaz=aT8.w=aoo ) 

I (X=0j02.Y-O2ai2Hl00lW-aTO ) 
J (X<=Oi».Yc<U^Z=aOO,W=0-43 ) 
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